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(54) Integrated circuit package 

(57) In an integrated circuit package, particularly suitable for a whole wafer integrated circuit, including 
separable upper and lower portions and an internal resilient gasket for holding an integrated resiliently in 
position within the package, resilient conductors consisting of alternate conductive and insulating layers are 
pressed on to the electrical ports of the integrated circuit and output connectors of the package to provide 
electrical connections from outside the package to the integrated circuit. The conductors may be of 
silicone rubber or silver stripes on a polymer tape. 
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SPECIFICATION 

Integrated circuit package 

5 The present invention relates to the packaging 70 
of an integrated circuit, particularly a whole 
wafer integrated circuit. 

The packaging of an integrated circuit is an 
important part of integrated circuit manufac- 

10 ture since the package should not damage the 75 
integrated circuit or impair its operation, and a 
defective package will lead to rejection of the 
final product or its failure in service. 

Integrated circuit packages available at pre- 

15 sent are satisfactory in that the reject rate of 80 
packaged integrated circuits due to package or 
packaging problems falls within acceptable lim- 
its. Nevertheless, a proportion of integrated 
circuits which are rejected at the final stages 

20 of manufacture are damaged by the packaging 85 
process or are rejected because of defective 
packages, and this situation may become un- 
acceptable with future developments of inte- ~ 
grated circuits notably the introduction of 

25 whole wafer integrated circuits because of 90 
their high cost. 

The present invention provides advantages 
over known packaging arrangements in the 
area of avoiding undesirable influences of an 

30 integrated circuit package on its integrated cir- 95 
cuit in particular, avoiding, or at least reducing 
shear forces experienced by an integrated cir- 
cuit because its temperature coefficient of ex- 
pansion differs from that of its package. 

35 The present invention is particularly suitable 100 
for the packaging of whole wafer integrated 
circuits but may be applied to smaller-than- 
wafer integrated circuits, for example, inte- 
grated circuits chips. 

40 In accordance with a first aspect of the pre- 105 
sent invention, a method of packaging an inte- 
grated circuit includes housing the integrated 
circuit in a sealed package, providing means 
holding the integrated circuit resiliency in posi- 

45 tion, and providing non-rigid electrical connec- 110 
tions between the integrated circuit ports and 
electrical connectors of the package. 

Holding the integrated circuit resiliently in 
position and providing non-rigid electrical con- 

50 nections, as set out above, permits expansion 115 
and contraction of the integrated circuit inde- 
pendently of the package. 

In accordance with the first aspect of the 
present invention, a method of packaging an 

55 integrated circuit includes supporting a face of 120 
the integrated circuit by means of a plane sur- 
face, holding the integrated circuit resiliently 
against the plane surface and in directions or- 
thogonal to the plane surface, sealing the inte- 

60 grated circuit within the package and connect- 125 
ing the ports of the integrated circuit non- 
rigidly to output connectors. 

Non-rigid connection may include pressing 
resilient electrically conductive members into 

65 contact with the ports of the integrated circuit 130 
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and the output connectors. 

Sealing the integrated circuit within the 
package may include pressing a resilient seal- 
ing member around the periphery of the active 
surface of the integrated circuit by means of a 
cover member of the package. The holding of 
the integrated circuit resiliently against the 
plane surface and the sealing of the integrated 
circuit within the package may be done by the 
same component. 

In acccordance with a second aspect of the 
present invention, a method of packaging an 
integrated circuit includes securing the inte- 
grated circuit releasably between upper and 
lower portions of a package sealable by clo- 
sure members and a resilient sealing member 
between the portions, and connecting the 
ports of the integrated circuit releasably to 
electrical connectors of the package. 

Securing the integrated circuit releasably and 
connecting the ports of the integrated circuit 
releasably, as set out above, permits replace- 
ment of either a package or an integrated cir- 
cuit, by release of the closure members, 
which may be screws, and the separation of 
the portions of the package. 

Connecting the integrated circuit releasably 
may include pressing resilient electrical con- 
nectors on to the integrated circuit ports. Al- 
ternatively, connection may be by means of 
conductive stripes, each with a conductive ad- 
hesive coating, spaced regularly on a polymer 
backing to form a connection tape. The con- 
ductive stripes may be silver stripes. 

In accordance with the second aspect of the 
present invention, a method of packaging an 
integrated circuit includes securing the inte- 
grated circuit releasably against a plane sur- 
face of one of upper and lower portions of a 
package sealable by closure members and an 
internal resilient sealing member, and securing 
resilient electrical connectors between the 
ports of the integrated circuit and electrical 
connectors of the package by pressing the 
resilient electrical connectors between the por- 
tions of the package and against the ports of 
the integrated circuits. 

Securing the integrated circuit releasably 
may include pressing the integrated circuit be- 
tween the portions of the package and the 
resilient sealing member. The ports of the in- 
tegrated circuit may lie adjacent to either the 
upper or the lower portion of the package, 
and either portion of the package may have 
electrical connectors. 

In accordance with the first aspect of the 
invention referred to above, a package for an 
integrated circuit includes means for securing 
the integrated circuit resiliently within the 
package, means for sealing the package, and 
electrical connection means for effecting non- 
rigid electrical contact between the ports of 
the integrated circuit and the electrical connec- 
tors of the package. 

The means for securing the integrated circuit 
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may include a plane surface for supporting a 
surface of the integrated circuit, formations 
upstanding from the plane surface for contact- 
ing edges of the integrated circuit, and resili- 
5 ent means for pressing the integrated circuit 
against the plane surface and the formations. 

The electrical connection means may include 
resilient electrical connectors for establishing 
electrical contact, under pressure, between the 
10 integrated circuit and the electrical connectors 
of the package. 

The package may include upper and lower 
portions and a resilient member, which, when 
pressed between the upper and lower por- 
15 tions, may secure an integrated circuit resili- 
ency and seal the package. 

In accordance with the first aspect of the 
invention, referred to above, a package for art 
integrated circuit includes rigid and resilient 
20 support means for supporting an integrated 
circuit resiliently within the package, means for 
sealing the package, and resilient electrical 
connection means for effecting electrical con- 
tact between the ports of the integrated cir- 
25 cuit and the electrical connectors of the pack- 
age. 

In accordance with the second aspect of the 
present invention, referred to above, a pack- 
age for an integrated circuit includes separable 
30 upper and lower portions, means for securing 
the integrated circuit releasably within the 
package, means for sealing the package when 
the portions are secured together, means for 
securing the portions together releasably, and 
35 releasable connection means for connecting 
the ports of the integrated circuit electrically 
to the connectors of the package. 

The releasable connection means may be re- 
silient electrical connectors arranged to be 
40 pressed into contact with the ports of the 
integrated circuit when the upper and lower 
portions of the package are secured together. 

A resilient gasket may perform part of the 
function of securing the integrated circuit re- 
45 leasably by being arranged to be pressed with 
the integrated circuit between the portions of 
the package, and the resilient gasket may also 
perform the function of sealing the package. 
A plane surface on the lower portion of the 
50 package and formations upstanding from the 
plane surface, with associated resilient mem- 
bers, may assist in the function of securing 
the integrated circuit releasably within the 
package. 

55 A method of packaging an integrated circuit 
may include securing the integrated circuit re- 
siliently between releasable upper and lower 
portions of a package, and connecting the 
ports of the integrated circuit resiliently and 

60 releasably to electrical connectors of the pack- 
age, and, a package for an integrated circuit 
may include separable upper and lower por- 
tions with means for securing the portions to- 
gether releasably, resilient securing means for 

65 securing the integrated circuit within the pack- 


age, and resilient and releasable electrical con- 
nection means for connecting the ports of the 
integrated circuit to electrical connectors of 
the package. 

70 An integrated circuit package in accordance 
with either aspect of the present invention 
may include a chamber for accommodating ad- 
ditional interconnected electrical components, 
and electrical connectors extending between 

75 the region of the package for securing an inte- 
grated circuit and the chamber. 

An integrated circuit package, in accordance 
with both aspects of the present invention, 
will now be described by way of example 

80 only and with reference to the accompanying 
drawings, in which: 

Fig. 1 represents a sectional elevation, taken 
along the line A-A of Fig. 2, of an integrated 
circuit package in which a whole wafer inte- 

85 grated circuit is secured releasably and resili- 
ently, including a chamber with additional 
components, and, 

Fig. 2 is a part plan view representation of 
the package of Fig. 1 with its upper portion 

90 removed to show the whole wafer integrated 
circuit, a gasket, resilient electrical connectors, 
a spring member, and rigid support members 
belonging to the lower portion of the package 
of Fig. 2. 

95 Referring to Fig. 1 , a package for a semi- 
conductor wafer includes a lower portion 1 
and an upper portion 2 attachable together by 
means of screws 3 and 4. The lower and 
upper portions 1 and 2 together form an en- 
100 closure in which a wafer 5 is housed. The 

lower surface of the wafer 5 lies on the lower 
portion 1 and is held against the lower portion 
1 by a gasket 6 which is pressed by the 
upper portion 2 on to the upper surface of the 
105 wafer 5. Electrical contact elements 7 and 8 
are also pressed by the upper portion 2 on to 
the upper surface of the wafer 5 at edge re- 
gions of the wafer 5 and extend beyond the 
wafer 5 on to the inner surface of the lower 
110 portion 1 against which they are also pressed 
by the upper portion 2. The package includes 
a space 9 above the wafer 5. 

Referring now to Fig. 2, the periphery of the 
generally circular wafer 5 includes a straight 
115 portion 20 which lies against a ledge 21 in- 
cluded in the lower portion 1 of the package. 
A part of the circular periphery lies against a 
pin 22, the wafer 5 being held against the 
ledge 21 and the pin 22 by means of a spring 
120 member 23. The pin 22 is so positioned on 
the lower portion 1 of the package that the 
wafer 5 is squeezed between the pin 22 and 
the ledge 21 by the action of the member 23. 
The gasket 6 has a circular inner periphery 
125 and an outer periphery which is generally that 
of a regular octagon but which has a cut-out 
portion at the position of the spring member 
23 so that the gasket 6 does not overlie the 
spring member 23. The gasket 6 includes fur- 
130 ther cut-out regions which accommodate the 
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electrical contact elements 7 and 8. 

The wafer is positioned face up (active cir- 
cuits and metallisation uppermost) on the 
lower portion 1 of the package. The 
5 metallised areas providing communication and 
supply ports to the wafer are held in contact 
with conductive tracks provided at the under- 
side of the electrical contact elements 7 and 
8, and the conductive tracks at the underside 

10 of the electrical contact elements 7 and 8 are 
held in contact with metal tracks provided on 
the upper surface of the lower portion 1 of 
the package. The metal tracks of the lower 
portion 1 of the package extend to a connec- 

15 tor, moulded socket, pins, or the like, located 
outside the package. 

The material of the lower portion 1 of the 
package may be a conventional printed circuit 
board material or may be a mouldable plastics 

20 material, for example, the material sold by ICI 
under the Trade Mark "Victrex". 

The material of the gasket 6 is a silicone 
rubber and the electrical contact elements 7 
and 8 include a plurality of alternating layers 

25 of conductive and non-conductive silicone rub- 
ber. The layered elastomeric connectors in- 
clude redundant contacts, that is, several con- 
ductive elastomeric layers contact each device 
pad in any position, eliminating the need for 

30 precise positioning of the connector while en- 
suring effective contact. The gasket 6 may be 
preformed or constructed in situ in the pack- 
age. The gasket 6 and the contact elements 
or connectors 7 and 8, both being of silicone 

35 rubber material, may be provided as a single 
item. Connection tape consisting of conductive 
silver stripes, each with a conductive adhesive 
coating, spaced regularly on a polymer back- 
ing may be used to connect the integrated 

40 circuit electrically to the package contacts. 
The upper portion 2 of the package is ar- 
ranged to apply pressure to the gasket 6 
causing controlled dimensional deformation of 
the gasket 6 which provides a gas tight seal 

45 around the wafer 5. 

An alternative electrical contact arrangement 
is the provision of metal tracks on the upper 
portion 2 of the package, and suitably modi- 
fied electrical contact elements which make 

50 electrical contact with the metal tracks on the 
upper portion 2, for establishing electrical con- 
tact from outside the package to the wafer 5. 

A zinc-loaded paste may be introduced be- 
tween the lower surface of the wafer 5 and 

55 the inner surface of the lower portion 1 of the 
package in order to improve the thermal con- 
tact between the wafer and the package. In 
addition, the lower portion 1 of the package 
may include ribs or the like for better heat 

60 transfer characteristics. 

The zinc paste, referred to above, provides 
the added benefit of holding the wafer in 
place during the assembly process. Alterna- 
tively, an electrically conductive paste may be 

65 used to permit electrical contact with the 
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wafer bulk, zinc paste being nonconductive. 

The spring member 23 is so designed and 
positioned as to allow the wafer 5 to move 
freely over the inner surface of the lower por- 
70 tion 1 of the package as the wafer 5 and the 
package expand and contract by different 
amounts. 

The space 9 above the wafer 5 may hold 
an inert gas at reduced pressure, or may be 

75 evacuated, in order to provide an increased 
force holding the upper and lower portions of 
the package together. The reduced-pressure 
space may be provided by assembling the 
package in a reduced-pressure environment. 

80 The package may include an auxiliary enclo- 
sure, shown as 10 in Fig. 1, into which the 
metal tracks extend to make contact with ad- 
ditional components housed in the auxiliary 
enclosure. The lower surface of the auxiliary 

85 enclosure 10 may include printed circuit con- 
ductors to which the additional components 
are attached by solder. 

It will be evident that the package described 
above imposes little or no mechanical stress 

90 on the wafer during deformation of the pack- 
age or temperature cycling and permits 
reworking in the event of faulty components 
being included during manufacture of a pro- 
duct or components failing during the life of a 

95 product. 

Although the package, described above, is 
particularly suitable for mounting an integrated 
circuit occupying a wafer, it may be applied to 
integrated circuit chips, without the loss of 
100 any of the advantages mentioned above, by 
suitable modification, including, for example, 
the use of two pins in a line generally ortho- 
gonal to a ledge for meeting two adjacent 
edges of a rectangular chip, and a spring 
105 member arranged for exerting a force on the 
corner of the chip opposite that between the 
adjacent edges referred to. 

CLAIMS 

110 1. A method of packaging an integrated cir- 
cuit, including housing the integrated circuit in 
a sealed package, providing means holding the 
integrated circuit resiliently in position, and 
providing non-rigid electrical connections be- 

115 tween the integrated circuit ports and electri- 
cal connectors of the package. 

2. A method of packaging an integrated cir- 
cuit, including, supporting a face of the inte- 
grated circuit by means of a plane surface, 

120 holding the integrated circuit resiliently against 
the plane surface and in directions orthogonal 
to the plane surface, sealing the integrated cir- 
cuit within the package, and connecting the 
ports of the integrated circuit nonrigidly to 

125 output connectors. 

3. A method of packaging an integrated cir- 
cuit, as claimed in claim 1 or claim 2, includ- 
ing the pressing of resilient electrically conduc- 
tive members into contact with the ports of 

130 the integrated circuit and the output connec- 
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tors. . 

4. A method of packaging an integrated cir- 
cuit, as claimed in claim 2, including the at- 
tachment of adhesive tape connectors to the 

5 integrated circuit ports and the output connec- 
tors with the ports of the integrated circuit 
and the output connectors. 

5. A method of packaging an integrated cir- 
cuit, as claimed in claim 2, or claim 3 as 

10 dependent on claim 2, or claim 4 as depen- 
dent on claim 2, including the pressing of a 
resilient sealing member around the periphery 
of the active surface of the integrated circuit 
by means of a cover member of the package 

15 to hold the integrated resiliently against the 
plane surface. . 

6. A method of packaging an integrated cir- 
cuit, including the securing of the integrated 
circuit releasably between upper and lower 

20 portions of a package sealable by closure 
members and a resilient sealing member be- 
tween the portions, and the connecting of the 
ports of the integrated circuit releasably to 
electrical connectors of the package. 

25 7. A method of packaging an integrated cir- 
cuit, as claimed in claim 5, including the 
pressing of resilient electrical connectors on to 
the integrated circuit ports and the output 
connectors. 

30 8. A method of packaging an integrated cir- 
ciit, as claimed in claim 6, including the at- 
tachment of adhesive tape connectors to the 
integrated circuit ports and the output connec- 
tors. 

35 9. A method of packaging an integrated cir- 
cuit, including the securing of the integrated 
circuit releasably against a plane surface of 
one of upper and lower portions of a package 
sealable by closure members and an internal 

40 resilient sealing member, and securing resilient 
electrical connectors between the ports of the 
integrated circuit and electrical connectors of 
the package by pressing the resilient electrical 
connectors between the portions of the pack- 

45 age and on to the ports of the integrated 
circuit. 

10. A method of packaging an integrated 
circuit, as claimed in claim 9, including the 
pressing of the integrated circuit between the 

50 portions of the package and the resilient seal- 
ing member. 

11. A package for an integrated circuit, in- 
cluding means for securing the integrated cir- 
cuit resiliently within the package, means for 

55 sealing the package, and electrical connection 
means for effecting non-rigid electrical contact 
between the ports of the integrated circuit and 
the electrical connectors of the package. 

12. A package for an integrated circuit, as 
60 claimed in claim 11, including a plane surface 

for supporting a surface of the integrated cir- 
cuit, formations upstanding from the plane 
surface for contacting edges of the integrated 
circuit, and resilient means for pressing the 
65 integrated circuit against the plane surface and 


the formations. 

13. A package for an integrated circuit, as 
claimed in claim 12, including resilient electri- 
cal connectors for establishing electrical con- 

70 tact, under pressure, between the integrated 
circuit and the electrical connectors of the 
package. 

14. A package for an integrated circuit, as 
claimed in claim 1 1 , including adhesive tape 

75 connectors for establishing electrical contact 
between the integrated circuit and the electri- 
cal connectors of the package. 

15. A package for an integrated circuit, as 
claimed in any one of claims 11 to 14, includ- 

80 ing upper and lower portions and a resilient 
member, which, when pressed between the 
upper and lower portions, secures an inte- 
grated circuit resiliently and seals the package. 

16. A package for an integrated circuit, in- 
85 eluding rigid and resilient support means for 

supporting an integrated circuit resiliently 
within the package, means for sealing the 
package, and resilient electrical connection 
means for effecting electrical contact between 
90 the ports of the integrated circuit and the 
electrical connectors of the package. 

17. A package for an integrated circuit, in- 
cluding separable upper and lower portions, 
means for securing the integrated circuit re- 

95 leasably within the package, means for sealing 
the package when the portions are secured 
together, means for securing the portions to- 
gether releasably, and releasable connection 
means for connecting the ports of the inte- 
100 grated circuit electrically to the connectors of 
the package. 

18. A package for an integrated circuit, as 
claimed in claim 17, including resilient electri- 
cal connectors arranged to be pressed into 

105 contact with the ports of the integrated circuit 
when the upper and lower portions of the 
package are secured together. 

19. A package for an integrated circuit as 
claimed in claim 17, including adhesive tape 

110 connectors for connecting the integrated cir- 
cuit to the connectors of the package. 

20. A package for an integrated circuit, as 
claimed in any one of claims 11 to 19, includ- 
ing a resilient gasket arranged to be pressed 

115 with the integrated circuit between the por- 
tions of the package to secure the integrated 
circuit releasably. 

21. A package for an integrated circuit, as 
claimed in claim 20, wherein the resilient 

120 gasket is arranged to seal the package. 

22. A package for an integrated circuit, as 
claimed in any one of claims 11 to 21, includ- 
ing a plane surface on the lower portion of 
the package and formations upstanding from 

125 the plane surface, with associates resilient 

members, assisting in the function of securing 
the integrated circuit releasably within the 
package. 

23. A method of packaging an integrated 
130 circuit including the securing of the integrated 
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circuit resiliency between releasable upper and 
lower portions of a package, and the connect- 
ing the ports of the integrated circuit resiliently 
and releasably to electrical connectors of the 
5 package. 

24. A package for an integrated circuit, in- 
cluding separable upper and lower portions 
with means for securing the portions together 
releasably, resilient securing means for secur- 
10 ing the integrated circuit within the package, 
and resilient and releasable electrical connec- 
tion means for connecting the ports of the 
integrated circuit to electrical connectors of 
the package. 

15 25. An integrated circuit package as claimed 
in any one of claims 1 1 to 22, or 24, includ- 
ing a chamber for accommodating additional 
interconnected electrical components, and 
electrical connectors extending between the 

20 region of the package for securing an inte- 
grated circuit and the chamber. 
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